Summary : The principle of an Optical Turbulence Profiler based on Angle-of-Arrival statistics is presented. Similar to a SLODAR it is well-adapted to study the terrestrial atmosphere boundary-layer in daytime and nighttime conditions.
Transverse Angle-of-Arrival spatial covariance (I) : modelisation
The general expression of this covariance writes as (here Fresnel diffraction has been neglected):
where is the power spectrum of the phase fluctuations which is, in the case of a multi-layered turbulent atmosphere and if the inner scale is assumed equal to 0 : AA spatio-angular covariance functions Harcsecond squaredL
RESTORATION OF THE C n 2 PROFILE
In the case of a multi-layered turbulence, the transverse spatio-angular covariance of may be expressed (von Kàrmàn model) by :
Retrieving C n 2 (h) (and eventually L 0 (h)) from C β,θ (b) is a non-linear inverse problem. As that is performed in the case of the MOSP (Monitor of Outer Scale Profile), one can use simulated annealing algorithm for minimizing the cost function E, defined as : 
DIFFERENTIAL ESTIMATION (II)
The angle-of-arrival fluctuations are observed respectively : At the point A : β 1 (x,y,-θ/2) At the point B : β 1 (x+b,y,-θ/2) At the point C : β 2 (x,y,+θ/2) At the point D : β 2 (x+b,y,+θ/2) The spatio-angular covariance writes as : <[β 1 (x,y,-θ/2) -β 2 (x,y,+θ/2)][β 1 (x+b,y,-θ/2) -β 2 (x+b,y,+θ/2)]> which leads to :
where С β is the unidimensional covariance, b is a spatial shift on the pupil image and h is the altitude of the turbulent layers. One has here simultaneously 6 angular baselines. For example if the angular distance between the 2 nearest slits is 50 arcseconds, one obtains also 100, 150, 200, 250 and 300 arcseconds. The maximum sensing altitude varies between 4125 and 687m as Θ increases. With the conditions of T6, L 0 being equal to 10m and D T =1m,, the altitude resolution [{width at C β (b)/2} / θ] is equal to 560m when θ=50 arcseconds and to 93m when θ=300 arcseconds.
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